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1.0 Overvew and Application
Th stadard operatig procedure (SOP) desbes field procures us for collection of
groudwater samples frm the Iloi River watershed (IW) of eastern Okloma.
Groudwater sales wil be collecte from up to fity exitig well locations with the
Okloma portion of the IRW. Location with variou potetilly impacted areas and areas
susecte to have mil imact wil be selected for samplig. Procedurs for on site
measurent of various water quality parameters such as temperatue, coductvity, turbidity,
pH, oxidation-reuction potential, and dilved oxygen wil are provided.

Application of poutr hous wase to fields has been identied as a probable. sorce of
contamition in sprigs and river base flow. Thes obseation indicate that the source of
these water (i.e., grundwater) is alo contamiate. The extent and degr of potetial
groundwater impact is curry not known. Th study wil hep identi the levels of potential
envirental contamits in the grundwater.

2.0 Sampling Methods Summary
At each sample location, field crews wi obta permsion of proper owners to sample well
at designate location. Well should be allowed to ni for fifee miutes before paraeter

are recorded and samples collected. Propert owners must fit sign an acces agreent form
and grant persson before saplig can take place. Samples wil be collected in appropnate

containers and shipped directly to the laboratories lited in Secon 4.2.

2.1 Sampling Locations

Extig well inormtion in northeast Oklahoma wil be reviewed and compiled into a

database. The purpos of tl subtask is to provide locations wher grundwater saples can
be collected from existig well. The data gathered from existig well w il be posted on maps
to facitate well selection.

Exstig well wil be targeted with completion depths less th 150 feet in order to focus on
groudwater most likely to be impacted by land application. Existig well with various sub-
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waterheds havig variable chck denties wil be selecte. Extig wel with sub
watershed havig approxiately the sae chcken denites but at different distances from
chcken hous or know application site wi als be selected.

2.2 Sample Types

Water saples wi be grab samples. A grab sample is defed as a single aliquot from a speifc
location or depth at a given point in tie. Th tye of sample rereents a single value and
can, in certain intances, be us as an alternatie to anlyzg a num of individual diste
samples and calcutig an average value.

2.3 Data To Be Collected

At each samlig loction, a variety of physical and water quality paramet wil be asssed
and reorded. The exact location of the sapling should be measurd with a handheld GPS
unt and recorded. Water quality parameters wi be measu usg an Oakton temprature,
pH, conductivity multi-meters which wil be calirate and veried before and after earn

samplig event as desabed in Standard Oprati ProdUI. 8-1: Water Quality Mettr. At
each samplig location the meter probe wi be placed into.lhe saple of the wel wate and a
reading wil be reorded for each of the following parameters:

. Temperture in degrees Celsus

. pH

. Speifc conductce in micro-Sieme per em

2.4 General Supplies

The followig is a lit of the mium supplies needed for ground wate sapling with the

IRW:

. Temperatu, pH, and conductivity multi-meters

. Sample bottes with labels

. Clear tape

. Coolers with ice

. De-ionied water

. Phosphatefree detergent

. Nitre gloves

. Field Notebooks with water resistant paper

. Handheld GPS Unit, with extr batteries

. Digital camera with extra batteries

. Tools for mior equpment repairs
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. Drking water

3.0 Sampling Procedures
Procedures for collecg the water samples may vary dependig on the ty of sample desired~

In geerl, th following prour should be employed.

. Obtain permion from lad owner in the form of a signed acces agrmet form.

. Loate well, allow water to ru for 15 miute, if pertted by landowner lresident

. After purgig wen, fil clean 5- gallon bucet with 1-2 gallons of saple water and submerge
teperatu/pH/conductvity probe. Wait for meter to stabilize and record readings in field
notebook.

. Carfu fil the appropriate sample bottles with the sample water. Samples wil tyically be

colled using (1) 1 galon clean (unused) jug, (1) 500 ml sterie botte for bactena, and (1) iso
ml bottle for phoshorous parameters.

. Store the samples in a cooler with plenty of ice unti shipmet to appropriate laboratories.

. Bacteria samples win be shipped the same day to Environental Microbiology Laboratory.

Contact inormation is listed below.
. Th phosphorous samples wi be shippe tlu~ same day to Aquatic Research Inc.
. The 1 gaon jugs wil be sent to the COM Denver lab where parameters to be anlyzed wi

be determied.
Contact inormtion is provided in Seon 4.2.

4.0 Sample Containers, Preservation Techniques, Quality
Control

Periodicaly thoughout the samplig, samples wil be packed and shppd in coolers to one of
seeral differt analytial laboratories (contat inormtion below) dependig on analyse
red (contact informtion below); Field control samples wi be collec by the sampling
team to determe whether data ar of sutable qualty. Contrl samples may include trp
blank or duplicates. Duplicates should be collected at least once for ever twenty samples by
fillg additional saple containers while the well is sti pumping. Deeon blan were not
collecte as the samples were collected directly from the tap or faucet and samplig equipment
was not necary.

4.1 Decontamination Procedures

To ene tht saples are not contamiated by equipment or containrs, it is necesry to
follow certain procdurs for cleang or decontamiatig equipment. Al sampling equipment
wlúch is in direct contact with the sample water must be cleaned between each sample
collection. Equipment which must be decontamiated wil include, but is not lited to: plastic
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5-galon buckt, multimeter probe, fiterg apparatu, beer or flasks, and volumeb'c

measent devices.

Procedur for decontaiiation are as follows:

. Ri all suraces with de-ion or distiled water.

. Using a spray bottle, apply a layer of phoshate-fre detergent to al surfaces.

. Rie aU surface agai with de-ioned or distied water unti all detergent has be
removed.

. If appropriate, rie the sampling container with th collected water.

4.2 Laboratory Contact Information

The followig is a lit of contact inormtion and shpping addrses for an analytica
laboratories us for water samples from IRW Groudwater Samplig.

Envirental Micrbiology Laboratory

1150 Bayhi Drve, Suite 100

San Bruo, CA 940
Contact: Megan S. Tatrau, 858-268-2770

E-mail: mtatrus)emlb.com

COM Dever Lab
2714 Walut Stret

Denver, CO 8005
303-302310
Contact: Todd Burgesser
E-mail: burgessertéWcd.com

Aquatic Research Inc

392 Aurra Avenue Nort
Seattle, W A 98103
Contact: Steve Lazoff,2062-2715

5.0 Identifying information to be recorded on the sample label

for groundwater well samples:
1. Alphaumeric identication of the well: 'T ca be the State Wen ID or the

name of the cut well owner. The preix of GW wil be placed in front of
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the WellID to distguis tht the sample is a groudwater sample. Intiy,

no prefi was place in front of the Well ID.

2. The following saple numbe is an example of the well sample collected
frm redenti wel 6678:

GW-6678

3. Samples set to the analytcal laboratory wi have alphanumerc
identication of the ty of sample added to the end of the numr:

a. Q = field duplicate.

b. E = laboratory QA/QC (extr volume)

4. Date of sample collection (ony on chin-of-custody),

5. Time of saple collection (only on chain-of-ctody),

6. Intials of the person collectig the sample (only on chai-of-ctody).

6.0 Documentation
Boud field logboks should be usd for the maintenance of field records. All aspets of sample
collecon and hadlig as well as visual obsrvations shall be documented in the field
logbooks. Supplemental Inomition may be docented on the field data sheets provided.
Al entres in field logbooks should be legibly recorded and contain accuate and inclusive

docentation of an individual's projec actvities.

7.0 Additional Information

Oter cotact inormtion:

Bert Fisher, PhD
Lithoceia, Inc.
22 South Kenosha Ave.

Tulsa, OK 74120
Telephone: 918-382-9784

8.0 Revised Dates*
The followig are other revision dates applicable to this SOP.

Revision 2 - February 5, 200
Revision 1 - January 4, 2007
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1.0 Overview and Application
Tl standard operatig procedure (SOP) deses field procures used for collection of
groidwater samples by dict push samplig methods from the llois River watersed

(IW) of easte Okloma. Groundwate samples wi be collected fr approxitely fity
locations with the Okloma porton of the IRW. Locations anticipated to have saturated
unconolidated sediments within various impacted areas wil be selecØ for samplig.

Proedurs for on site measurent of vanous water quality parameters such as temperature,

conductvity, pH, oxidation-reducton potential, and disslved oxygen are provided.

Application of poultr house waste to fields has be identied. as a probable soure of
contamiation in sprigs and river bas flow. These observation indicate that the source of
thes wate (i.e., groundwater) is also contated. The extet and degre of potential
grundwater impact is cuntly not known. Th study wil help identi th levels of potential
envionental contamts in the groundwater.

2.0 Sampling Methods Summary .
At each sample location, field crews wil set up on staked locations tht have been cleare of all
utities. Direct pus teology wil be used to collect groundwater samples from

unconslidated sediments. Probe ro will be advanced to bedrock or refusaL. The screen wi
be exposd to the unconlidated matenal and allow water, if present, to enter rods. Up to
thirty miutes wil be alotted for water to enter the probe rods. The depth to waterwil be
checked and noted in the field book prior to samplig. The sample wil be colleced using lA-
inch poly-ethylene tubing fitted with a check valve. The tubing wil be vertcally mapulate
to evacuate groundwater frm the probe rods. The water wil be trsferred from the tubing

dirctly into the appropriate sample conlainer.

2.1 Sampling Locations

Groundwater samples wil be collected by dirt push techology from satuated

unconolidated sediments with litter applied fields (if acæss is obtained) and along select
public right-of-way (ROW) points throughout the basin.
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. Loations wil be selecte prily with areas evaluated by a gelogit as having !:e
potential to have satute unconslidated sements. Most of 

the sahiated uncolidate
seiments in th watersed are liely to be predomiantly compnsd of alluvial materiaL.
With Oklahoma, thes location are tyically along developed creks an river. The major
creeks and rivers are tyically with frctu zones, and are likely to receive grdwa.ter
colnòution fro both berok and sahiated alluvium.

. Priary targete areas ar the Flt Crek drainage, llois River drainage, Ballrd Creek

drainge, Baron Fork drainage, and Caney Creek drainge. Where appropriate, location
with drainges enterig Oklahoma from Arkaas will be seleced.

. Preliry sites wil be visualy inted to detenne whether sahiated unconsolidated

sedents may be present. Visual inon wil include obseg bedr outcroppings
and the relative position of bedroc matenl to surface water elevation. If suace water is
present below the elevation of the bedroc outcrops, there is low likelihood of havig
grundwater preset with the unconolidated materiaL.

. Sites with the subpoaed propert wil be evaluated for the potential to have saturate
unconslidate material

. Sites along state and county right-of-ways (ROWs) wil be evaluated as potenti samplig
loction. ROW sites must have sufficient access on shoulder to permt sampling_

2.2 Sample Types

Water samples wil be grab samples. A grab sample is defed as a single aliquot from a spic
location or depth at a given point in tie. Th tye of sample rerets a single value and
can, in certain intances, be used as an altemative to anayzg a number of individual discete
samples and calcutig an average value.

2.3 General Supplies

The followig is a lit of the mium supplies neded for ground water sampling with the
IRW:

. Sample bottles with labels

. Diret Puh rig (tyiCally a Geoprobe™ ng)

. 1000' roll of lA-inch poly-ethylene tubing

. Chec valve

. Clear tape

. Flaggig tape, stakes, etc.

. Coolers with ice

. Deionized water

. Phosphate-free detergent

. Nitrie gloves
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. Field Notebooks with water resistant paper

. Handheld GPS Unit, with extra batteries

. Digital camera with extra batteries

. Tools for mior equipment repai

. Drinking water

3.0 Sampling Procedures
Procedurs for collectig the water samples may var dependig on the ty of sample desired.
hi general, th followig procedure wil be employed.

. Fee i. -inch poly-ethylene tubing, with check vale conneced to th end, inde th probe
rods until the bottom of the rod is encountered. Rapidly move the tubing up and down
(approxitely 1 foot) inide the rod until walercan be see near top of tubing. 

With the

check valve properly fuctong. water wil enter the tubing each tie it is lowered and the
check valve wil kee the water from leaving the tubing as the tubin is rais.

. Carefuly fil the appropriate sample bottles with the sample water. Samples wil tyiclly be
collected using (1) 1 gallon clean (unusd) bottle, (1) 50 ml sterie bote for bactria, and (1)

125 mI plastic botte for phosphorus analyse.
. Stoe the samples in a cooler with plenty ofice unti shipment to appropriate laboratories.

. Bacteri samples wil be shippe the same day to Environental Microbiolog Laboator.
Contact inormation is lited below.

. Phoshoru samples wil be shppe th same day to Aquatic Resear Inc. Contact

IIormtionis listed below.
. The 1 gallon botte wi be sent to the COM Dever lab where parameters to be analyzed wil

be deteed. Contact inormtion is listed below.

4.0 Sample Containers, Preservation Techniques, QualityConrrol .
Perodically thughout the saplig, saples wi be packed and shppe in coolers to one of
several difret anlytical laboratories dependig on analyses required(contact inormtion
below). Field control samples wil be collected by the samplig team to deterre whether data
are of suitable quality. Control saples may include risate blanks and duplicates. Duplicates
arc samples that are collected by fillig additional sample bottles whie using the tubing and
check valve to generate flow through the tubing. If enough water is pret, duplicate saples

should be collected at least once for every twenty samples.
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4.1 Decontamination Procedures

To enur that saples ar not contamited by equipment or containers, it is necsary to
follow certain procedures for cleang or decontatig equipment. All samplig equipmet
which is in dir contact with the saple water wil be cleaned betwee each samle collection.
Equipment to be decontamiated ".il include, but is not linted to: plastic 5-gallon buckt,
multi-me probes, fÜlerig apparatu, beakrs or flks, and volumetc m~asument devices.
Probe rods and screes wil als be decontamated between sample locations. Downole
saple tubing wil be died betwee sample loctions.

Procedurs for decontamition for sm tools and sample equipment are as follows:

. Using a spray bottle, apply a layer of phosphatefr detergent to all surface.

. Rise all suace again with de-ionied or ditied water until all detergent has ben

removed.

For larger equipment an pro rods, the following procedur wi be us:

. Spray al surfaces with hot wate presse washer. (i.e., probe ro, screns and chec valve)

Deontamation fluids wil be dischrged to the grund in the iiediate viciity of the
decontamiation actiity. Al solids, such as gloves and paper towel wil be bagged and
dipos in a dumpster serviced by a munpal waste diosl fi.

4.2 Laboratory Contact Information

The followig is a lit of contact information and shpping addreses for all analytical
laboratones us for water samples from IRW Groundwate Samplig.

Aquatic Research me
3927 Aurra Avenue Nort
Seattle, WA 98103
Contact: Steve Lazoff, 206-632-2715

CDM Dever Lab
2714 Walnut Street

Denver, CO 80205
3ID308-2310
Contact: Todd Burgessr
E-mail:burgessrt~dm.com
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Environmental Microbiology Laboratory
1150 Bayhi Drve, Suite 100
San Bnmo,CA 940
Contac: Megan S. Tatreau, 852682770
e-mail: mtatrautiemb.com

5.0 Documentation
Bound field logbooks shuld be usd for the maintenance of field reords_ All aspets of sample
collecton and handlg as well as viual observation wi be docented in the field logboks.
Supplemental inormation may be docented on the field data sheets provided. All enmesIn
field logbooks should be lebly reorded and contai accate and inclusive docentation of
an individual's proec actvities.

6.0 Additional Information

Othr contact inormtion:

Bert Fisher, PhD
Lithoceia, Inc.
222 South Kenos Ave.
Tul, OK 74120
Telephone: 918-382-9784

7.0 Revised Dates*

The following are other revision dates applicable to th SOP.

Revision 2 - Januar 22,2007
Revision 1 - January 16,2007
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